Protein-induced satiety is abolished in the absence of intestinal gluconeogenesis.
Protein-enriched diets are well known to initiate satiety effects in animals and humans. It has been recently suggested that this might be dependent on the induction of gluconeogenesis in the intestine. The resulting intestinal glucose release, detected by a "so-called" glucose sensor located within the walls of the portal vein and connected to peripheral afferents, activates hypothalamic nuclei involved in the regulation of food intake, in turn initiating a decrease in hunger. To definitively demonstrate the role of intestinal gluconeogenesis in this mechanism, we tested the food intake response to a protein-enriched diet in mice with an intestine-specific deletion (using an inducible Cre/loxP strategy) of the glucose-6 phosphatase gene (I-G6pc(-/-) mice) encoding the mandatory enzyme for glucose production. There was no effect on food intake in I-G6pc(-/-) mice fed on a standard rodent diet compared to their wild-type counterparts. After switching to a protein-enriched diet, the food intake of wild-type mice decreased significantly (by about 20% of daily calorie intake), subsequently leading to a decrease of 12 ± 2% of initial body weight after 8 days. On the contrary, I-G6pc(-/-) mice were insensitive to the satiety effect induced by a protein-enriched diet and preserved their body weight. These results provide molecular evidence of the causal role of intestinal gluconeogenesis in the satiety phenomenon initiated by protein-enriched diets.